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4.0  SYSTEM  LEVEL  TESTS 


Radar  data  from  GEOS  III  tracking  missions  were  used  to  evaluate  the  RRCS  from 
the  system  level,  i.e.,  does  the  RRCS  accurately  calibrate  the  range  measure- 
ments of  the  radar?  Table  I provides  the  results  of  this  testing. 

Table  I 

System  Level  Test  Results 
AN/FPQ-6 


Date 

GEOS  III 
Rev  No 

Range  Bias  (Ft) 

24  Aug  76 

7114 

-5 

25  Aug  76 

7128 

Bad  site  tape 

27  Aug  76 

7157 

9 

1 Sep  76 

7228 

16 

3 Sep  76 

7242 

-4 

10  Sep  76 

7356 

16 

11  Sep  76 

7441 

Bad  site  tape 

20  Sep  76 

7498 

-3 

30  Sep  76 

7626 

1 

14  Oct  76 

7825 

-9 

Mean  (Ft) 

2.6 

Std.  Dev.  (Ft) 

10 

i 


These  biases  are  defined  as  the  radar  measurement  minus  the  NSWC  reference 
orbit  and  are  indicative  of  excellent  range  zero  set  capability.  The  accuracy 
of  the  NSWC  ephemerides  used  for  the  reference  standard  are  not  known  other 
than  NSWC  quotes  of  5 meters  or  better.  A test  to  test  variability  in  the 
reference  data  of  up  to  10  feet  at  the  one  sigma  level  is  not  unreasonable. 


5.0  DETAIL  LEVEL  TESTS 

The  following  tests  were  performed  on  site  by  Performance  Analysis  during 
October  for  purposes  of  establishing  the  RRCS  baseline  capabilities: 

a.  Stability  of  range  calibration  lock-on  as  a function  of  signal  level. 
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FPQ-6  Radar  Range 
Calibrator  System 


1 .0  INTRODUCTION 

In  August  of  1976  the  Radar  Range  Calibrator  System  (RRCS)  was  installed  at 
the  FPQ-6  under  Engineering  Task  CET-ER-606.  The  evaluation  of  the  RRCS  was 
conducted  in  two  phases:  testing  and  evaluation  conducted  by  the  Instrumen- 

tation Systems  Engineering  Department  (IC400)  and  testing  and  evaluation  con- 
ducted by  the  Performance  Analysis  Department  (PA300).  This  report  documents 
the  evaluation  conducted  by  the  Performance  Analysis  Department  and  is  intend- 
ed to  define,  both  the  baseline  accuracy  of  the  RRCS  and  its  operational  usage. 

Results  of  the  evaluation  show  that  except  for  minor  discrepancies,  the  cali- 
brator is  accurate  and  it  is  recommended  that  it  be  used  during  operational 
support. 


2.0  RANGE  CALIBRATION  MODIFICATION 

The  range  calibration  modification  at  the  FPQ-6  was  installed  to  provide  the 
radar  system  with  a calibration  method  which  would  minimize  the  errors  which 
occur  in  the  range  measurements  due  to  pulse  width  mismatch  conditions  and  due 
to  pulse  shape  distortion  caused  by  clutter  and  multipaths  using  an  external 
range  target.  Basically  the  pulse  width  mismatch  error  occurs  when  the  radar 
pulse  width  and  corresponding  return  from  the  range  target  is  not  equal  to 
the  pulse  width  of  the  signal  return  from  the  C band  transponders  carried 
aboard  ballistic  missiles  launched  from  Vandenberg  Air  Force  Base.  The  form 
of  the  error  and  the  model  for  correction  are  reported  in  Range  Bias  Corrections, 
report  number  PA1 00-75-40,  3 August  1976  and  will  not  be  covered  in  this  report. 

3.0  EVALUATION  APPROACH 

Two  levels  of  testing  and  evaluation  were  conducted  by  the  Performance  Analysis 
Department.  The  first  consisted  of  system  level  tests  conducted  in  association 
with  GEOS  III  tracking  missions  and  the  second  a series  of  tests  conducted  on 
site  specifically  designed  to  detect  potential  error  sources  and  define  the 
capabilities  of  the  modification. 
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b.  Linearity  of  the  range  calibrator. 

c.  Width,  stability  and  rise-fall  time  of  output  pulse. 

d.  Ability  to  lock-on  radar  beacons  at  a known  range  after  calibrating 
on  the  RRCS. 

5.1  OUTPUT  PULSE  EVALUATION 


The  RRCS  output  pulse  was  evaluated  with  the  use  of  a Hewlett-Packard  7844 
(7824/7B80/7B85  plug-ins)  oscilloscope.  The  30  MHz  output  (J-4)  was  displayed 
as  shown  in  Photo  #1  (Figure  1).  In  this  photograph  the  pulse  is  displayed  on 
three  traces.  The  sweep  speed  on  the  top  trace  is  200  nanoseconds  per  centi- 
meter. The  entire  pulse  appears  again  on  the  second  and  third  traces  at  a 
sweep  rate  of  50  nanoseconds  per  centimeter.  The  trigger  time  on  the  second 
and  third  traces  have  been  adjusted  so  that  the  leading  edge  of  the  pulse  on  the 
second  trace  just  coincides  with  the  trailing  edge  of  pulse  on  the  third  trace. 
The  difference  in  trigger  time  is  presented  digitally  as  A 0.136  usee  at  the 
bottom  on  the  oscilloscope.  This  feature  permits  a high  degree  of  resolution 
for  measurement  of  pulse  widths. 


5.1.1  RISE  TIME 


The  rise  and  decay  time  of  the  output  pulse  was  observed  to  be  very  fast. 
Something  less  than  five  nanoseconds  may  be  observed  in  the  photograph. 


5.1.2  WIDTH  STABILITY 

Pulse  width  stability  appears  good.  Instability  was  not  observed  at  a measur- 
able level . 

5.1.3  PULSE  WIDTH  BIAS 

The  width  of  output  pulse  shown  in  photo  #2  is  the  minimum  width  available 
and  was  measured  as  126  nanoseconds.  Initially  the  bias  was  believed  to  be 
136  nanoseconds  as  shown  in  photo  #1.  It  was  later  determined  that  the  12 
nanosecond  switch  operates  in  reverse  if  the  "Range"  switch  is  in  the  "up" 
position  (as  it  was  during  the  test).  Photo  #1  was  taken  with  the  12  nano- 
second switch  in  the  "off"  position  while  the  range  switch  is  "up".  Photo 
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FIGURE  1 


#3  shows  the  result  of  moving  the  rar.ge  switch  down  while  the  12  nanosecond 
switch  is  unchanged.  The  leading  edge  of  the  pulse  has  shifted  12  nanoseconds 
in  photo  #3,  as  it  should,  but  the  width  has  also  changed.  When  the  range 
switch  is  in  the  "down"  position  the  operation  of  the  12  nanosecond  switch 
is  proper. 


The  initial  calibration  of  the  RRCS  was  accomplished  with  the  range  switch  in 
the  "up"  position.  Therefore,  the  12  nanosecond  switch  was  labelled  "reversed" 
on  the  front  panel  to  correct  the  problem.  This  will  present  no  problems  in 
the  operation  of  the  unit  until  such  time  that  a permanent  correction  can  be 
made. 


5.1.4  PULSE  WIDTH  ACCURACY 

All  pulse  width  switches  were  operated  independently  and  the  width  of  each 
pulse  was  measured  and  recorded  on  the  data  sheet  (Appendix  A).  After  sub- 
tracting the  bias  of  126  nanoseconds  from  the  measured  widths  the  mean  of  the 
differences  (measured  change  minus  expected  change)  is  zero  indicating  that 
the  126  nanosecond  bias  is  valid.  The  standard  deviation  is  3.2  nanoseconds. 

A 3 nanosecond  error  in  pulse  width  calibration  represents  an  error  of  0.75 
ft  in  range  which  is  insignificant. 

Switches  were  used  in  combinations  to  generate  pulse  widths  of  .25,  .5,  .75 
and  1.0  yseconds.  The  1 ysec  pulse  is  shown  in  photo  4. 

5.2  LINEARITY  OF  PULSE  POSITIONS 

The  RRCS  pulse  (range)  position  switches  were  set  to  the  100  k yd  position. 

The  pulse  was  gated  at  the  radar  and  placed  in  auto  track  mode.  The  radar 
console  display  Indicated  100,000  yds  with  occasional  indications  of  99,999 
yds  (1  yd  low).  The  RCM  was  switched  to  provide  a pulse  at  range  of  200  k, 
300  k,  ...  1,000  k yds.  The  radar  always  read  the  correct  range  when  locked 
on  the  target.  Lock-ons  were  also  made  at  25  k and  50  k with  the  same  result. 
Linearity  was  excellent  as  expected  (see  data  sheet  Appendix  A). 

5.3  STABILITY  OF  RANGE  L0CK-0N  AS  A FUNCTION  OF  SIGNAL  LEVEL 

An  RF  attenuator  was  placed  between  the  Watkins/ Johnson  mixer  and  the  40  db 
directional  coupler  (10  A6A24)  located  in  the  RF  head.  The  radar  was  locked 
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on  the  RRCS  output  at  a range  of  100  k yds.  The  console  display  indicated 
100,001  yds,  occasionally  reading  100,003  yds  with  no  attenuation.  Attenuation 
was  inserted  in  steps  of  5 db. 

AGC  voltage  and  console  range  display  readings  were  recorded  on  the  data  sheet 
(Appendix  A).  The  radar  range  was  observed  not  to  change  over  a 50  db  atten- 
uation range.  The  AGC  voltage  which  should  have  continued  to  change  until  the 
noise  level  was  reached  did  not  decrease  beyond  the  30  db  level  (well  above 
the  noise  floor).  Since  the  attenuation  did  not  effect  the  signal  beyond  30 
' db,  leakage  was  suspected.  It  was  determined  that  the  signal  was  present  at 

the  receiver  even  when  the  input  to  the  attenuator  was  disconnected. 

The  RF  leakage  problem  did  not  appear  to  produce  adverse  effects  when  the 
range  calibration  system  is  being  used.  The  Instrumentation  Systems  Engineer- 
ing Department  is  aware  of  this  problem  and  has  provided  new  cabling. 

5.4  RADAR  BEACON  TESTING 

The  USAF  Geodetic  Survey  Squadron  was  asked  to  determine  the  range  between 
the  radar  pedestal  and  a selected  position  on  Montara  Peak.  Two  C band 
beacons  were  operated  at  the  surveyed  position  while  the  radar  tracked  and 
recorded  range  data.  The  radar  was  calibrated  using  the  RCCS  and  the  pre 
operation  parameters  for  each  beacon  as  shown  in  Table  II. 


Lock-on  values  for  both  beacons  are  tabulated  below. 


i 

Radar 

Lock-on  (yds) 

Corrected 
Lock-on  (yds) 

Beacon 

Survey  (yds) 

Corrected 

Lock-on 

minus  Survey  (yds) 

1 74C 

8040.8 

8045.5 

8043.3 

+2.2 

302C 

8045.4 

8054.4 

8043.3 

+11.1 

Corrections  were  made  (see  Appendix  A)  for  beacon  delay  errors,  cable  delay 
between  beacon  and  antenna,  and  pulse  width  errors.  Pulse  width  set  at  the 
radar  was  based  on  preoperation  beacon  tests.  Corrections  were  based  on  the 
mean  of  pre  and  postoperational  beacon  test  data. 
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Table  II 
AN/FPQ-6 

Pre  Operation  Measurements 
Beacon  Parameters 

(SAMTEC  Form  89  were  completed  (pre-and  post  test) 
and  are  included  in  Appendix  A) 


Motorola 

Vega 

174C  (coho) 

302C 

Ser  # 

103 

3150 

Delay  (-20  dbm) 

2.501  ysec 

2.49  ysec 

PW 

.927  ysec 

.535  ysec 

Real  Time 

.077  ysec 

.011  ysec 

Fall  Time 

.041  ysec 

.025  ysec 

Date 

3 Aug  76 

29  Sep  76 

Post  Operation  Measurements 

Delay  (-20  dbm) 

2.507  ysec 

2.47 

PW 

.983  ysec 

.535 

Rise 

.013  ysec 

.013 

Fall 

.020  ysec 

.051 

Date 

8 Nov  76 

3 Nov  76  -'i 

Actual  beacon  delay  used  at  the  radar  was  2.573  ysec  (422  yds)  on  the  174C 
beacon  and  2.561  ysec  (420  yds)  on  the  302C  beacon. 
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Site  personnel  stated  that  the  RRCS  caused  interference,  which  is  noticable 
on  the  range  scope  at  the  operators  console,  even  though  power  to  the  RRCS 
is  turned  off.  It  can  be  eliminated  by  disconnecting  the  30  MHz  input  to 
the  RRCS.  Interference  of  this  nature  was  not  observed  during  the  evalua- 
tion period.  Engineering  (IC400)  is  aware  of  the  problem  and  intends  to 
investigate.  It  is  recommended  that  the  power  be  removed  from  the  RRCS  and 
the  30  MHz  input  be  disconnected  at  the  source  when  the  system  is  not  in 
use  to  preclude  interference  of  this  type. 

7.0  OPERATIONAL  TESTING 

Data  was  recorded  during  support  from  Operations  8080,  6995  and  1160  for 
purposes  of  obtaining  range  data  recordings  at  pulse  widths  used  during 
Minuteman  support.  The  radar  range  was  zero  set  and  the  beacon  delay  ad- 
justed using  the  range  target  and  the  radar  transmitter.  Data  recordings 
were  then  made  of  the  skin  gate  and  beacon  gate  measurements  while  tracking 
the  RRCS  signal.  Table  III  is  a summary  of  the  results  obtained  during 
those  operations.  As  may  be  seen  from  the  Table  the  data  obtained  from  the 
RRCS  agreed  very  well  with  theoretical  values.  All  lock-on  values  for 
Operation  6995  were  short  by  14  yards  with  respect  to  the  RRCS.  Data  for 
GEOS  III  operations  previous  and  subsequent  to  Operation  6995  have  been 
examined  but  no  errors  were  detected.  The  cause  for  all  RRCS  values  being 
short  by  14  yards  could  not  be  isolated. 


8 


cr: 

^ — h 

«£ 

O 

ix 

in 

1 

LU 

Li. 

C\J 

CM 

CO 

CO 

□C 

•- — <» 

h- 

OO 

.• 

c 

-*-> 

0 

in 

10 

1 

LU 

Li- 

CM 

CO 

CO 

T5 

CO 

21 

— 

>> 

IO 

O 

-O 

1— 

>> 

4-> 

2: 

>- 

JmC 

(O 

LU 

c 

OO 

h— 

_1 

O 

O 

3 

CO 

LU 

a: 

Q- 

>- 

Q 

a: 

<T» 

0 

in 

00 

Z 

4-> 

CO 

LO 

in 

4-> 

C 

O 

z 

2: 

Ll. 

CM 

CM 

CM 

<T3 

O 

a: 

*— « 

0 

0 

r— 

f— 

u 

0 

h- 

0 

on 

3 

<TJ 

h- 

<3: 

Li- 

Q- 

<V 

cj: 

ID 

LU 

JD 

on 

_l 

CO 

X 

CO 

1— 

4-> 

>—4 

»— « 

> 

<T3 

*—* 

LU 

4-> 

*—* 

1C 

■O 

0 

-J 

<V 

LU 

<. 

h— 

"O 

e 

—J 

LU 

Z 

>- 

O 

01 

•r* 

CO 

O 

O 

c 

h- 

c 

<T3 

c 

Z 

►— « 

_J 

-M 

1 — 

2 

I— 

LU 

LU 

<0 

-O 

2 

O 

O 

LO 

O 

0 

4-> 

O 

Z 

+-> 

r— 

CO 

CM 

-Q 

or 

LU 

Z 

Ll. 

CM 

CM 

CM 

O 

OO 

< 

Q- 

O 

on 

r— 

r— 

O 

0 

O 

C_) 

in 

a: 

2 

< 

LU 

s 

0 

OZ 

cc 

CO 

a: 

ac 

£ 

IO 

1 

Li- 

E 

L- 

O' 

O 

4- 

Q_ 

s- 

Li- 

4- 

+-> 

z 

<TJ 

(Q 

0 

0 

CT» 

O 

VO 

-4-> 

“O 

0 

3 

0) 

CO 

o> 

CO 

(V 

c 

Cl. 

10 

• 

• 

■O 

<D 

LU 

a 

0 

0 

0 

CO 

a; 

(V 

-M 

cn 

J 

<C 

cn 

c 

1 

0 

0 

0 

0 ’ 

0 

c 

u 

; 

X 

3 

a> 

• 

• 

•r— 

(C 

Q_ 

r— 

r— 

r— 

J* 

0) 

a 

00 

CO 

APPENDIX  A 


/ > /Oi  OkLoLfl  | / / JQ'Z. . 10-2 i j K [- W L-  j —>  t . < ' Vl* 

jtmui  ivre  i AfiuTY  T*»fer  s/n  ; ; " back-up!  test  oocumeni  I codermi.  i r/u 


yrmu  i ivre  i ac-iuty  1 wafer  s/n 

— * 'telScI  1 

[>st  VF1  P/M  1 TST  SET  S/N  BEACON 

rss  J go  t I °n 

ANTfNNA^’Ol  ANT.  I S/N  j ANT.  2 S/N  j 


| | PRIME 


total  TIME  i MAG.  BURN-IN-DATE  LAST  PERFORMED 


GO!  I°" _1- I 4vzr_  ,□*/*  □comp.  | 

■ ANt7Ts7S  j ANT.  2 S/N  ANT  7 3 sTn  |COUPLEFfp/N  ^COUPLER  S/N  !"bATT.  P/N  | BATT.  S/N  | DATED 


T RAN  5M|  T TER 


l Time  to  See  - Pwr  Delay  Time* 


i 

2 I inie  to  Stabilize 


4 Frequency  Drift  Rate  (Mllz/min) 


Pulse  Frequency  Jitter 
Pulse  Width 
Pulse  Wiilth  Jitter 
Pul  sp  Amplitude  Variation 

| 

Pulse  Amplitude  Jitter 


3o 


7 03>*3 


sJ. e 


25.  Threshold  Sensitivity 


26.  Dynamic  Range 


27.  Image  Rejection 


i - 7/ 


Low 


I ~3  f 


10  Pulse  Rise  Time 


I I Pul  se  Fall  Time 


17.  Pulse  Rt  Spectrum  * 6 dB  BW 


13.  Reply  Delay  • *85  dBm  ^ 


14  Delay  Variation  va  Signal  (dBm)  Absolute 


• Oil 

• 04-/ 

I >4 

2,498 


3i  Decode*  Immunity  4 0 dBm 
jJi  sec 

TRANSPQNOERMSBfflSMfiik 

MH,  32-  Random  Triggering 

33.  Recovery  Time  9 0 dBm 


! Pulae 


A/oV*? 


14  Ov»f"lnt»tro*»tlon 

3lO^  pp. 

1 

35.  Maximum  Duty  Cycla 

Product 

• Oo34- 

vs  Freq.  (MHz)  A 

bs 

olute  • L 

2745$ 

S 

‘o 

Ui  2.' 

<i&  j 

.0/3 

u 

S’ 

tion  vs  1 

7RF  (p|*s)  ' A 

bs 

oluta  # i 

r v*  PRK  (pp.)  1 A 

bs 

olute  0 < 

‘2:^91 

no  P.S89' 

64 0 Q. 

5 

3 

ipB 

00  7 1 

i"  5?.Sl 

frO/P  1 

<3 

/< 

o U"*'  1 

K] 

o 

9 e«r.r 

2 

-t 

'<  2-  s/3j» 

L Xponder 

77  peak  Power  Output  / ID 

ANT.  NO  1 [ANT.  NO  2 TaNT.  NO.  3 


42.  DynamlcJMjIse  Spectrum 

Carrier  ^ 

A 

Hz 

4 J^^rrequency  Tracking 

Low 

- C-  MHz 

/■M  I r C ,,,,  .1  6* 


DATE  ! SAMTEC  ACCEPTANCE  .DATE 


^ r.W!T»nn?'TBT 

'JnIT  I 1 1 * - , ' nir  -l  Oil  ' 

i.  «i  c tt  ION  a 


r 


i | • I SI  I »»/»» 

~r  rz 

Aim  it* 1 1*  »*•'•« 


l ' I i | ' ...  / {ld>. | . 1.  ..  , . - . t * ) Z* | £'AC»  >'  . *#,• 

• • «l  I I V | WM  i ••  i/li  ( | |iA*  »•  .|*|*  * 1 • V • I »*  H IlMIfN  I i < *‘l»l  N*\MI  H/  tl 

,/3/<f0/  j — ___  j i- )•••"»•;  fdi-^,1.  I [ i I 

, IFCI  M I S/N  I HI  Ar  ON  | lit  A CON  JIijIAl  HMF.  F M AO.  BURN-IN- DA  1 1 L AS  I PE  Hr  OBMl  P; 

!o  OC  I ! ttoo  iorr/cx^0  ||  |N/A  L [COMP.  |CATr 

AMI  I S^lT  AMI  ? s/V  ]*N  I * V 57N  f «VoU«*i  Ml  p/n  iinijPLFn  VN  ’hAM.P/W  ] NAM.  S/N  [DA!  FI) 


, J f>  AM -..Ml  I r I p. 

l ■ — — ...  - ■ - — ■»'<  *»*PUeaa*pl 

I | f iinp  In  S.-e  I'wr  Delay  Timer  j 


7 <i/tt  |an  I . 

_Hj 

< ^0 


' 1 - mp  lo 


' Transmitter  frequency 

(«I0  min)  1 p i„i ah 
i Start 

4 Frequent  v PM»»  Rate  (MHz/min)| 

5 Pul»f  Frequency  Jittar  j 

j f>  Put  ae  Width  | 

[ ; Pul  * e Width  Jl*»er  ( 

* Pul  «*e  Anr I lt*»dr  Variation 

— - ' ~~  j 

Q.  Pulse  Amplitude  Jitter 

10  Puls*  Rise  Time 

t I Pul  «e  Full  Time 

| I Pul  *e  P I '■frum  * 6 dB  PW  ^ 

»•  I *e| ay  9 "55  dBm 


I 7£<|__5 

( +3  min)  |Sta.rl ^ 2 Q / *»  > 


2^/- « 

"2.4  £ m 


n f (.  i I v F Hu^atuiRai 

23  Receiver  Handm d»h  * 3 till 

' r~  . 

£ 7sS 

24.  Receiver  Bandwidth  9 60  dB 
Low  Center 

L MHz 

' 25.  Threehold  Seneitivity 


/A  7 


fi®.» o;;5  RX liijeJ 

^f.7.5 Q.  I (Z  ;/j tec  j 26.  Dynamic  Ran 

. *J_2 G,-9fi-S mss] 


> 0 0-33  jlsec 
^ A Q dB 

< <?*<T 


27.  Image  Rejection 

| 

26.  Pulae  Width  Acceptance 

[l 

2q  Decoder  Accept  Limits 


MHz 

MHz 

<^9 

d Bm 

Hi 

L.  o 

dBm 

- 

dB 

0/3 

-G.AQ. 

2*2 


f s'  30.  Decoder  Reject  Llmite  0 "55  dBm 

/l  sec 

7/  31.  Decoder  Immunity  <?  0 dBm 

/ieec 

TRANSPQNDERgji.gaaffiaa^aifiiiM 

32.  Random  Triggering 


Low 

ii.ac 

HI 

>3.a..c 

Center 

(i!lL 

Hi 

9.2  /iaac 

Low 

8'7  uaac 

HI 

9'2iS  jiaac 

Pulse 

Old 

CW  / 

A//A 

^ JJ*  *#cov#,y  Time  #0dB*n 


" Variation  VS  Signal  (dBm)  j Absolute#/  Q 4*2r  34  Over-Interrogation 

1r*.  Delay  litter  vs  Signal  (dltm>  * Absolute^/  0 T 2 /istc 

' ^ 3,  Maximum  Duty  Cycla 

1 " , o 07  0 O 7 ,/g)/Q  /<V2  ) Q2-&  ,<02-6 

-<7.2,  goj,  -ft 0 P,  5>j|  -ft  ip. <fl  - » » 2 ~ 6 *3. - 70  « oparattn*  Currant  vt  Volta*#  . 

i.r^y!  ,0  2.0  u7q^;§  1,030  iTq^  9 2*,^8>  A\ib  ,LQ  ,<*>&  *Ur> . 


/JoaJGt 

3B 

3 28^ 


16.  Delay  Variaiir>n  vs  Freq.  (MH*) i Absolut^,  oo3 jisec  I Vclc  vdc  vdc 

| 1 7~7~Pal  ay~")7ttaf  v»  Fraq.  (Mila)  , Ab.oluta^),  QQ  Q ‘7/  A ,?/  A ."7/ 

i - .Td.r? ■ - 1 '/Sol.  - 3M2^.i2SoiTu2.-S-  ;7r5^i  ~ j \ x 

-.-.a— KTi-  3 7'  Praaaunaatton  Ta.l  Ikj  N/A 


1 " ^ : a , /.oaZ  I /Q/2-  b-PLT  aL 

IH.  Ilalav  Variation  u PRF  (PP«)  | Abaoluta  U«ac  COHERENCY 

[ ,q.  t7I77j,.»aT:T~PRF  ~ (pp.)  ^ ~|a^olut>  Q.Oll  " )‘««-  3*  Carnar  Ph.aa  Coharancy 

I ’ - ’Z°> *•*.  Carrier  Una  Width  r 3 OB 

"1/  O / j>  ^a_0  /-0  ^^-L«  Q / y . U Q/^: 

JO.  Dal  ay  Vanaiion  va  Opr.  Voltage  j_Ab1oJut,_  {2/  Q I l'*tc  .40.  Spectral  Skew  • t 3S0  KHa 

.'I.  Delay  Jiltr-r  v«  Opr.  Voliaxa  Abxolule  Q/QO^*  )taac . 

.31s!-X  03 4,  inlarllne  Nolae  (relative) 

I..  .0/£  \ .n>/(*  \,Ot<L  l . 0/ A 0/2a  .. 


i r 0/6  \tOl4-  [ . Q ( I*  I 
1 Xponder  \ 

j 2?  Penk  Tower  Output  /0£ 


*2.  Dynamic  Pulae  Spectrum 


ANT.  NO.  3 


I'r-iT  PEPfOPMFO  BT 

i 

Vito  TEC  j,/L  7j 


143.  Frequency  Tracking 
I TEST  ACCEPT  AN  QA  :0»TE 


Product 

. 

aLo  . <c>  ^ 

Quiet 

3J'6®  A 

Vdc  Vd^/ 

A #7/  A Inter*.  A 

□ o. 

i 1 No  Go 

Std  Dev. 

H. 

Vsl  Accry 

ft/sec 

Hz 

dB 

d» 

Came,  A | 

H.  j 

Interline  ^ 

dB 

Low 

- MHz  i 

HI 

4 MHz 

ISAMTEC  ACCEPTANCE 


rnrviou*  edition  mat  be  usfd  until. ckmaosteo 


(XhtJi  i 


— ”1 

aiiiii-.;  « 


r 


O'JL-Srr.  .3^0  j ufc* 


, **r  • ACILITY  j WAFER  S/N  .( 1 pACK-UP  ! TAST  DOCUMENT  j CODE  NAME,  I R/U 

I * — — * ' I / l /T~~  / i i • - 


j fel&’O/  j ' j CjPR.ME  £>■/ ‘ / I I 1 

I tfTt  TFT  P/N  I TEST  SET  S/N  | BEACON  ! BEACON  ["TOTAL  TIME  | MAO.  BURN-tN-DATE  LAST  PERFQRMEC 

j rrs  'ooqiI^i S /Voo/as jo/»  iZicoMP.f*"* 

ANTFNNAoP/N  [ANT.  I$7n  i ANT.  2 S/N  |ANT.  3 S/N  jCOUPLERP/N  -COUPLER  S/N  [bATT.P/N  j BATT.  S/N  j OATED 


! BEACON 
1 OFF 


-.^,r.TTr.w.Tr>«3»i  " 

I.  Tune  to  See  - Pwr  Delay  Timer  | ** 

2 Time  to  Stabilise 

(♦3  min)  Start  , 
J.  Transmitter  Frequency  . . 

(TIP  min)  , Finish 
| Start 

1 Frequency  Drift  Rate  (MHz/min) 

IF  ini  ah 


< ~5P 
/ 80 


23.  Receiver  Bandwidth  # 3 JB 
Low  |£flU  /O.  A 4 


) ^ ^ MHz 

0. 3^3_^lli 

— r»  M.T7 


{£*4g&.£*MHa_j  1 
VlHl  MH« 


I 5 Pulse  Frequency  Jitter 

I 

I 6.  Pulse  Width 
j 7.  Pul ne  Width  Jitter 

8.  Pulse  Amplitude  Variation 
O.  Pulse  Amplitude  Jitter 

' 

! 10.  Pul ae  Rise  Time 
I I . Pulse  Fall  Time 
! 17.  Pulse  R f Spectrum  A 6 dB  BW 
13  Reply  Delay  #-55  dBm 


'Y/8 


24.  Receiver  Bandwidth  #60  dB 

Low  ^Center 

MH»1 

25.  Threshold  Sensitivity 


liLOJ .53 


#1.0  CJ  •tS  3 Usee 

/ 004"  litre 

I 

_<J^Q dB 

^ dB 

• Of  ! M»««L 


sec  26.  Dynamic  Rani* 

sec 

27.  Image  Rejection 


Low  [H 

dBm  j 


28.  Pulse  Width  Acceptance 

_ . Low 

2Q  Decoder  Accept  Limits  ^ . 

# -55  dBm  yr»  /fiec 

30.  Decoder  Reject  Limits  # -55  dBm 

l 

I 31  Decoder  Immunity  #0  dBm 


Low 

HI 

<2 

» 

> finec 

fimec 

Center 

HI 

4.98 

fiaec 

Low 

HI 

4.7 

li  sac 

S»2/n»»» 

Pulae 

cw 

TRANSPONDERfiaSm 

MHz  32.  Random  Triggering 


13  Reply  Delay  #-55  dBm  i 2.*8  u..cr 

14  Delay  V»flAllon  va  Signal  (dBm)  Abaolule  Qi/9  p-**c  34. 

15.  Delay  Jitter  va  Signal  (dBm)  1 Abeolute  Q,  f 3 (*»*c  

0 “10 2^3  *2°  2/ 4^  -30  2^SO\  2. 45  r502-42  ,« 

» 007 — _ 

-579  4A-*'oP.^d-«»fl.g2  -«’g. 47  36 

M^/Ql  .Z)/2  I ■ 0~27  ,04^1  ./39  — , - 24_!_ 

a e r\  _ « ...  P..A  /Mil  I Ahanlllt*  />  A / /l  ICC  Vd(>  , 


-30  2-iO 

-+°  2.49 

-"2.L7 

,O^S 

9 

Abaolute  O . Q/ 

Absolute  O . /)/) 

lu  2<4fl 

33.  Recovery  Time  #0dBm 

34.  OvaMfiterrogatlon 

35.  Maximum  Duty  Cycle 


A/ PASS  pp. 

.... 

292-p  „■ 

“'•oo/s 


'Jii  Q/pl  Of  2 I ‘0  27 I .04^1  . /^9  I A|2*  iZ a 1 20  ‘J — A)  30  .L a|32  • /■ — , 

Tft.  Delay  Variation  va  Freq.  (MHz)  I Abeolute  Q . Q/  <laac  Vdt  ^ Vd  y—  j Vd^_  VdC/->  — V<*'  Q ^ 

17.  Delay  Jitter  va  Freq.  (MHz)  j Absolute  0,00  b Isec  j * Aj  # Aj  # w y A|  * W ^ Aj  tofy  ^ 

{■*■.*£ g»Vg  [u%z  T..,  | I □<,.  □ N0  0o 


-twvui  v — • — • ~ — 

I 18.  Delay  Variation  vs  PR F (pps)  j Absolute  Q f Q«3 ^*cc_  ^ 

I |o.  Delay  Jitter  vs  PRF  (pps)  j Absolute  0.00  finer  IN 

■oo  2,47  ,r g-47  2 47  iooo^48po°iE5S  „ 

j liloofiL. o^6Li?giQia_agai , oo<a  LQoa.  _ 


COHERENCY 

Carrier  Phase  Coherency 


, Std  Dav.  TVal  Accry 


39.  CarrlKOeine  Width  # 3 dB 


20.  Delay  Variation  vs  Opr.  Voltage  I Absolute  Q_,  £) fi?!f-J-40  Spectral  Skew#>HfiKHl 


21.  Delay  Jitter  va  Opr.  Voltage 


Absolute  Q / OOi 


:*  2.  <tft  1 2 *g.4fl  [a»  2.4R[3o  2 '4-8  33 


J‘LlQ07-L*jO-OI 

72  Peak  Power  Output 


^QQA 

Xponder 


41.  Interline  Noiae  (relative) 


42.  Dynamic  Pul a^Bpectrum 


Interline 

^ A 

WW  dB 


TEST  ACCEPTAN  OA 


OATE  I SAMTEC  ACCEPTANCE  ioate 


!»/iMT£w  j*n,  73  of 


PREVIOUS  EDITION  MAY  MF  llSFO  UNTIL  EKHAUSTPD 


3-  A 


-r  ,T  -■  'J  - : \ara;p 

t'Putui  IuLL’i  L-y.a.i-U 


Ac  r /;/ 


Ut.  C-?$  . Q^-C  iO_^.C/_ 

] FACILITY  jW 

;/3  /g>o/  l 


VHIPCLE  1 VPF 


WAFER  S/N 


ILST  SI  t P/N  ; I E5T  SET  S/N  ( BEACON 

T"  T 3 i OOOl  °* 


AN  1 f 


ANT.  1 S/N 

ANT.  2 S/N 

TRANSMITTER 


PI  BACK-UP 
□ PRIME 

TEST  DOCUMENT 

Kr  £,./ ■/ 

CODE  NAME 

R/U 

BEACON 

OFF 

1,  — 

total  time 

MAC.  BURN-IN-OATE  LAST  PERFORMED 

□jn/a  □comp.  !date 

I.  Tim*  lo  S*e  — Pwr  Delay  Timer  f 


<30 


2 Time  to  Stabilise 


3.  Transmitter  Frequency 


( *3  min) 


<♦10  min) 


4.  Frequency  Drift  Rate  (MHz/min) 


5.  Pul  se  Frequency  Jitter 


/SO 


Start 


F ini  ah  MHz 


Start Qm  //^L  MHz 


Finlah 


O.o 


li.  Pul«.  Width 


I 


I 7.  Pul  if  Width  Jlller 


R Pulae  Amplitude  Variation 


0.  Tulae  Amplitude  Jitter 


10.  Pulse  Rise  Time 


1 I . Pul  se  Fall  Time 


I Pillar  Ri  Spectrum  ® 6 dB  BW 


1.1  Reply  Delay  9 -55  dBm 


14  Delay  Variation  va  Signal  (dBm) 


IS  Delay  Jitter  ve  Signal  (dBm) 


0.0 O/S 


< /•O 


dB 


< o.  S 


O .0/3 


0.25/ 


_2c_£_ 


MU* 


2%  4 ye 

Abioluu  Q , 646  . /(etc 


Abeolute  Q, 


o'S47/ 1 -'"P.4Zf-»2?7^-M?^77|  ->q2,47  g 1-3Q?. 

Jlt  t , Q Q ^ A/f  I /\  O i /)/)  *3  L/iAA  I 


OO^J  .003 


• 0/2 


L-UGl . 

16.  D.I.y  V.ri.tlon  v.  Fr.q.  (MHl)  1 Ab.olul.  OiQQ~7  |4»«c 


12. 


.003  T.ocxb 


S7244^^44fa^22.4-5;  -«»?. <?7<  -^2.4-88  ~70  — ' 


■ 027  1 


17.  Delay  Jitter  va  Freq.  (MH«)  , _ 

- ■ » 243$  r' 2*33  j - ■ » 2.43  S|-*~2*39j  * » ?~4 

^qo^Tsiq^Lq  o&^oqzALqc 

18.  Delay  Variation  va  PR F (ppe)  Absolute 


♦.2439 

♦ >.»  2H 

_.QQfc_J 

.aoe> 

|u.  Delay  Jitter  va  PRF  (ppa)  | Abaolute  0 dOOL 


ioo  ?43g  7)^o2.’f//r;~'°on7/»/7  Ji»oogff4 

ip.  flo€.nQ7T OO 7 r.~<006L<q  nfc  1«0<P6 

20.  Delay  Variation  va  Opr.  Voltage  T Abaolute  0.000 

...  u . Onr  V.illasA  Abfiolllte  fO 


J*»  > 00  7;  . OC7  [ .007  ^OQl- 


21.  Delay  Jitter  va  Opr.  Voltage  | Abaolute Q # 0c£>_  /iaec 

i*2 44- S <244^ p 2.4f£ 


22  Peal*  Power  Output 


aponnrr 

SO  8 


ANT.  NO  1 


RECEIVER 


23.  Receiver  Bandwidth  9 3 dB 


Low 

•£&86-£0mh; 


l^gaap™. 


24.  Recaivar  Bandwidth  6>  60  dB 


MH* 


Center 


MH* 


25.  Threahold  Senaitivity 


26.  Dynamic  Range 


27.  Image  Rejection 


28.  Pulae  Width  Acceptance 


2Q  Decoder  Accept  Limits 
© -55  dBm 


/ieec 


30.  Decoder  Reject  Limits  9 *55  dBm 


31.  Decoder  Immunity  $0  dBm 


“/  2.92 


MH* 


•S&99.6 


Total 


-MH* 


Hi 


MHs 


=£2. 


d Bm 


-6* 


HI 


dB 


Dentef 

//A 


acc 


JXsec 


Low  / 


Pulaa  / 

X//? 


TRANSPONDER 


_ 

>3  „. 


ah 


«£. 


CW 

A 


32.  Random  Triggering 


L.n,  : AJoaJEt 


'fe- 


ll. Btcovery  Tim.  * OdBm 


34.  Ov.Hnt.rro*allon 


33.  Maximum  Duly  Cycle 


3/5S- 


PP«I 


Product 

0.00/5 


36.  Operating  Current  ve  Voltage 
34  O.Cfi6l\v>Z)  * 


Q,’fa.6-t 


Vdc  _ — 

0-8 , 
tnterg.  Al 


t t StAPLMrOPMlD  BY.  i — •- 

v [A  r / SVi  / r/  / M>y  76 


•••.•HIM 

VtMTft^  yj  8^ 


PREVIOUS  COITION  MAY  HF 


:.MT 

H - 1 8cai.j|  jyiij  t'ltuJjuiiiiii 


"T'~"  ■ 


V 


Delay  in  lead  edge  of  pulse  with  respect  to  sweep  start  (if  any) 
nano  sec 


1 

Switch  selected 
(one  only) 

Measured 

Width 

Nominal 

Width  (nano  sec)  & 

1 

5-3 

L<t>}  - 

1525 

- 1 

5-4 

763 

4 * 

5-5 

Si  i 

381 

+ H 

5-6 

3 » «=• 

191 

1 

5-7 

a ax 

* 

95 

+ 1 

5-8 

m 

48 

- 1 

1 

5-9 

Mi 

24 

-<* 

5-10  1 

12 

- 1 

' 

/U  * M » 

1 ^c. 

T rl.a- 

Switch 

Combinations 

Measured 

Width 

Nominal 
Width  usee 

• 

i 

iSL5r>- 

1.0 

! 

• &■  uirwrymo  5 ^ 

.75 

’ 

■wr* 

, *^7 

.5 

' 

•6 10,  W 

.25 

4 

i 


A 


c 


RCM  Range  Position  (yds) 


Console  Range  (yds) 
I QO  — I 

2 60'  OOP  — / 
SoQjQOO 
<6)000  “ 1 
Co  O',  6o0  “ I 
fcao, ooo  * 1 


>60,609 


1000K 


%60; 0 go  - 1 

s 

lx  006,  OOP  -I 


>0  - I 


•*-  poo 


7 


B12  and  B 1 4 switch 

positions  after 

initial  calibration 

B12  Posi-t+orr  X \ 4 'f  Cp-n* 

"B 14  Posi  tion  

1 

B 

Attenuation  (db) 

Console 
Range  (yds) 

Nominal (yds) 

AGC 

Volts 

0 

/©0}©Ol 

100K 

<6 

5 

IQQ) to  1 

‘i  100K 

STL 

10 

1 ©©j  ©&  3 - 1 

100K 

.XJL 

15 

fbdjOO  I -1 

100K 

20 

i ©*}©«>  i ‘3 

100K 

J5L4_ 

25 

/ ©Oj  ©&/ 

100K 

W 

30 

100K 

' 35 

/ 06  Oo» 

100K 

40 

/ OOj  ptf>  1 

100K 

JLls_ 

45 

_±O^OP  ( 

100K 

50 

100.06 1 

TOOK 

*t  I 

r i 

[4 

L i 

K i 

f i 


Corrections  Applied  to  Radar  Beacon  Lock  On  Data 
Corrections  for  174  beacon 

+11  yds  for  beacon  delay  error  (used  2.573  instead  of  2.503) 
-2.3  yds  for  pulse  width  calibrated  for  .927  instead  of  .955 
-4  yds  for  cable  delay  (between  beacon  and  antenna) 


+4.7  yds  Correction  (Total) 

+8040.8  yds  Measured  with  radar 
8045.5  yds  Corrected 

Correction  for  302  beacon 

+13  yds  for  beacon  delay  error  (used  2.56  instead  of  2.48) 
0 yds  for  pulse  width 
-4  yds  for  cable  delay 
+9  yds  Correction  (Total) 

8045.4  Measured  with  radar 


8054.4  yds  Corrected 


